Abstract. The local dynamics including stability and Hopf bifurcation of autonomoius van der Pol-Duffing circuit system containing parallel resistor are investigated both analytically and numerically in this paper. All the equilibrium points and their stability conditions are presented. The parametric conditions for Hopf bifurcation are also obtained. Numerical simulations verify the analytical results.
Introduction
Chaos is an interesting complex dynamical phenomena which has been extensively studied in the last three decades by scientists, engineers and physicists. Recently, nonlinear electronic circuits act as a vehicle to study nonlinear phenomena and chaos. Matouk [1] investigated the existence of periodic solutions and their stability about the node equilibrium point of the system are studied. Algaba [2] studied the dynamics of a modified van der Pol-Duffing electronic circuit. Ma [3] studied double Hopf bifurcation for van der Pol-Duffing oscillator with parametric delay feedback control. The stability and bifurcation of a van der Pol-Duffing oscillator with the delay feedback were investigated by Ji [4] .
In this paper, the local dynamics including stability and Hopf bifurcation of an autonomous van der Pol-Duffing circuit system containing parallel resistor are investigated both analytically and numerically. All the equilibrium points and their stability conditions are presented. The parametric conditions for Hopf bifurcation are also obtained.
Dynamic Model of the Van Der Pol-Duffing Circuit System
Consider the van der Pol-Duffing circuit system shown as in Figure 1 , the dynamical equation is 1 2 , , L V V i are the voltage across capacitor 1 C , the voltage across capacitor 2 C , the current through inductor L , R is a linear resistance and =(R+R )/R P P α , P R parallel to the improvement circuit ADVP. By transforming variable, the dimensionless equation of state of it's homemade system is: 
The Equilibrium Points of the System and Stability Analysis
We can obtain the equilibrium points of system (2) as follows, if 0
O is the only one equilibrium point of system (2). The Jacobian matrix evaluated at ( , , ) ( , , ) eq eq eq x y z x y z = is 2 3 + 0 
In the same way, we can easily obtain that P + and P − are stable if and only if the following conditions are satisfied:
Hopf Bifurcation Analysis
According to the Hopf bifurcation theory, when the Eq. (5) has a couple of imaginary eigenvalues satisfying the following conditions, Hopf bifurcation may appear. 
From (6), when α is bigger than 0 α , the equilibrium O is stable. Once α is smaller than 0 α , it become unstable.
In the same way, we can obtain the characteristic equations corresponding to P + and P − can have a couple of imaginary eigenvalues satisfied to the station (7). According to the Hopf bifurcation theory, on P + and P − , the hopf bifurcation may appear.
The following, we use the first Lyapunov coefficient [5] to discuss the supercriticality or subercriticality of the Hopf bifurcation. Let ( 3 1)( 2 3 2) 2) 7 3 3 ( 3 1)
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Numerical Simulations
Numerical results have been obtained by using fourth-order Runge-Kutta method in this section. We fix 2 v = , =2 β , 1 µ = − , vary a , and obtain the phase portraits and history curves as Figure 1-2 , from which we can see that the results agree with the analytical ones. 
Conclusions
Using analytical and numerical methods, local dynamic behaviors including stability and Hopf bifurcation for an autonomous van der Pol-Duffing circuit system containing parallel resistor are investigated. It is presented that the Hopf bifurcation of the system is supercritical. The results provide some guidance for the structural analysis and design of this system.
